ABSTRACT. A total of 88 Staphylococcus and 61 Streptococcus isolates from diseased animals throughout Japan were examined in 2000 for the minimum inhibitory concentrations of 24 different antimicrobials by the agar dilution method standardized by the Japanese Society of Chemotherapy. The resistance rates to aminobenzylpenicillin (36.4%) and benzylpenicillin (35.2%) were high in Staphylococcus isolates, and those to oxytetracycline (45.9%) and kanamycin (21.3%) were high in Streptococcus isolates. Two isolates resistant to oxacillin harbored the mecA gene. One was Staphylococcus epidermidis derived from a pig with arthritis, and the other Staphylococcus cohnii from a head of cattle with mastitis. KEY WORDS: antimicrobial susceptibility, Staphylococcus spp., Streptococcus spp.
Staphylococci and streptococci are prevalent among apparently healthy animals, and sometimes become causative agents of the inflammatory diseases such as mastitis, arthritis, pneumonia, and meningitis [1, 2, 7] . The health management is generally practiced for preventing diseases, and the major treatment of diseases is antimicrobial therapy with efficient antimicrobial agents. The antimicrobial use for therapy of bacterial infection leads to developing antimicrobial resistant bacteria. Particularly, emerging antimicrobial resistance of zoonotic organisms in domestic animals becomes potential public health threats throughout the world. In the Japanese Veterinary Antimicrobial Resistance Monitoring (JVARM) system, several bacterial pathogens in diseased animals and some food-borne organisms [3, 4] and commensal organisms [9] in healthy domestic animals were monitored for antimicrobial susceptibility. In the present study, we describe the antimicrobial susceptibilities of Staphylococcus and Streptococcus, targeted bacterial species for the monitoring, isolated from diseased animals.
A total of 88 Staphylococcus and 61 Streptococcus isolates from clinical specimen of several origins were kindly supplied by Livestock Hygiene Service Centers around Japan in 2000 on the request for an isolate per case. Bacterial species and origins of isolates tested are shown in Table  1 . All the isolates were stored in 10% skim milk at -80°C until use. The minimum inhibitory concentrations (MICs) of 24 different antimicrobials listed in Tables 2 and 3 were determined by the agar dilution method standardized by the Japanese Society of Chemotherapy [10] . Mueller Hinton Agar (MHA, Difco) was used for MIC determination for staphylococci and MHA with 5% sheep blood for streptococci. The MIC of oxacillin (MPIPC) was determined in the respective agar containing 2% NaCl incubated at 35°C for 24 hr [11] . The resistance break point was determined on the basis of the MIC population of the isolates.
In staphylococci, the resistance rates to aminobenzylpenicillin (ABPC, 36.4%), benzylpenicillin (PCG, 35.2%), oxytetracycline (OTC, 17.0%), dihydrostreptomycin (DSM, 12.5%), and erythromycin (EM, 10.2%) were relatively high ( Table 2 ). Those to the remaining drugs were lower than 10%. All isolates were susceptible to cephalosporins, chloramphenicol, and quinolone antibiotics except one isolate which was resistant to some quinolone antibiotics. As for streptococci, the resistance rates to OTC (45.9%) and kanamycin (KM, 21.3%) were high (Table 3) . Four isolates were resistant to EM, two were to PCG, and the other two was to either ABPC or gentamicin (GM). All isolates were susceptible to cephalosporins and quinolone antibiotics. The resistance rates to PCG and ABPC were high in staphylococci, and so were to OTC or KM in streptococci.
In regard to animal species, the resistance rates to PCG and ABPC (30.4 and 31.9%, respectively) were high in Staphylococcus isolates from cattle, though OTC resistances were rare (4.3%). Yoshimura et al. [15] showed a similar trend in Staphylococcus aureus isolates from cattle. The multidrug-resistant (MDR) isolates accounted for 32.8% (21/61) and 25.6% (2/8) in Staphylococcus aureus and coagulase-negative staphylococci, respectively ( Table 4) . Eleven of the 23 MDR isolates were resistant to ABPC in the combination with OTC, EM, and/or some aminoglycocide antibiotics (DSM, KM, and GM). Besides, ABPC resistances were rare (4.3%) in Streptococcus isolates from cattle. The majority of Staphylococcus and Streptococcus isolates were derived from bovine mastitis (61/69 and 28/ 29, respectively). Generally, for mastitis caused by staphy- isolates were MDR except two susceptible isolates (Table  4) . On the contrary, Streptococcus isolates resistant to OTC (71.4%) or EM (14.3%) were prevalent, whereas PCG-, ABPC-, DSM-, or KM-resistant isolates were rare in pigs. Previous investigations showed that tetracycline (86.9%), KM (71.4%), and streptomycin (29.5%) resistance were highly prevalent among 689 Streptococcus suis isolates from pigs in 1987 through 1996 [6] . Though the break point of DSM could not be defined in this study, most of the isolates showed high MIC value of DSM (≥25 µg/ml). The present results were similar to the previous ones expect for KM resistance. Furthermore, high prevalence of OTC resistance in staphylococci and streptococci may be associated with the frequent use of tetracycline antibiotics in pig industry (13) . Finally, two isolates were resistant to MPIPC (25 and 50 µg/ml). One of them derived from a pig with arthritis was
Staphylococcus epidermidis, and the other from cattle with mastitis was Staphylococcus cohnii. The presence of the mecA gene was examined by the PCR method described previously [8] . As the isolates were positive for PCR detecting mecA (data not shown), both the isolates were identified as methicilln-resistant coagulase-negative staphylococci (MRCNS). These MRCNS isolates were susceptible to vancomycin (MIC 0.78 or 1.56 µg/ml). The MRCNS isolate from a pig was resistant to PC, ABPC, KM, EM, OTC, OA and all the fluoroquinolones tested. The pig had been treated with ABPC, OTC, danofloxacine, and tylosin. Though the MRCNS isolate may be associated with the antimicrobial treatment, S. epidermidis is the most common MRCNS among human isolates (5) . Besides, the MRCNS isolate from cattle was resistant to PC, ABPC, DSM, and OTC, and the animal had been treated with cefazolin. As the isolate was susceptible to cephalosporins, the antimicrobial treatment did not play any role in selection pressure. In any case, though the origin of mecA is not clear now, the staphylococci harboring mecA was prevalent among not only horses [2, 12, 14] and chickens [8] , but also pigs and cattle in Japan.
